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THE DEVELOPMENT OF THE REMOTE AREA HYGIENE FACILITY FOR 
REMOTE COMMUNITIES - APPROPRIATE TECHNOLOGY? 
by Martin Anda 
The Remote Area Hygiene Facility (RAHF) is an attempt at an ablution 
block design and essentially comprises laundry, toilet and shower. 
The development of this ablutions facility has not been without 
cntIcIsm. It follows on from the design offered by the Centre for 
Appropriate Technology - the ATAF. A sketch of the original design is 
shown in figure 1. 
The toilet as proposed is a pour-fllJsh type having its ongm in Pacific 
Islands and India. It uses a concrete seat from a mould into which a 
plastic pan with a U-bend is inserted. A spring-loaded tap with a 2.5 
litre bucket is provided in the compartment for flushing by hand. A 
length of rubber hose is bolted to the wall so that if nappies, T-shirts 
or newspaper, block the bend they can be forced straight through 
whereupon they will fall directly into the pit below. The pit is first 
dug to 800 mm depth, then a corrugated iron liner is dropped in with 
concrete poured around the outside. The pit is then dug out to 2300 
mm. This pit design avoids costly transportation and handling of a 
cumbersome, fragile septic tank to a remote location. The U-bend 
provides a water seal and eliminates odours and flies. It is a 
compromise between a pit toilet and a cistern-flush ceramic toilet and 
is intended to avoid S-bend and T -piece blockages, minimise water 
consumption and avoid the need for comprehensive sewerage. 
The solar water heater is a low pressure plastic unit aimed at avoiding 
corrosion, blockages, rupture due to freezing, smashed glazing with an 
ability to be assembled in a low technology workshop and transported 
to site or overseas in a compact, collapsed form. The Solco (or 
SunSaver) solar water heater is a commercially available unit at a 
very low price of around $800 but is made from polyethylene which 
has maximum temperature limit of 90 degrees Celsius and would 
probably melt if left without water or inadvertently drained in the 
sun. The cheapest commercial metallic unit in W.A. is by Smalls with 
a two year guarantee at about $1200. The RADG solar water heater 
currently costs $1500 in components and can only be considered as a 
prototype for development at this stage. A high temperature, high 
pressure unit is also under development by RADG. 
The hot water system also includes a chipheater as originally designed 
by the Centre for Appropriate Technology. It is made from 
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condemned LPG cylinders and is fired up in overcast or cold weather 
when many users render the solar water heater inadequate. 
Waste water disposal from shower, laundry and toilet pit overflow IS 
by evapotranspiration trench which is superior in performance to 
leach drains in tight clayey soils and relies on and facilitates the 
growth of the trees. 
A hand operated washing machine designed by CAT is provided. 
The wall and roof panel are made from 50 x 50 x 2.5 mm steel tube in 
2 metre x 2 metre modules on a jig for ease of transport and 
assembly. Of course this constructipn is very robust. Walls are clad in 
Panel Rib colourbond metal sheet. Roofing is custom orb. Slab form 
work is by C-purlins with locating studs welded on, onto which the 
wall frames are tek screwed once the concrete is set. The slab should 
be set at the correct gradient so that water flows towards the spoon 
drain in the middle from whence it flows into the ET trench via a 
specially moulded drainbox and soakwell. 
The RAHF can be transported to site as a prefabricated kit requiring 
excavations, concreting, steelwork assembly and plumbing on site. It 
will cost roughly $18,000 while other ablution blocks are in the range 
of $20,000 to $60,000. 
Four of these were built at Kalgoorlie as a community based 
construction training/employment project during December 1990 to 
June 1991. The end users were the Pepper Tree Camp fringe 
dwellers. A video was produced based on this project describing the 
method of construction and community involvement (Anda, 1991). 
Three town Aboriginal/Islanders and three fringe dwellers worked on 
construction. These people were previously alcoholics and semi-
skilled and in the end could quite competently and independently 
finish the Remote Area Hygiene Facility. 
Two 'Solco" solar water heaters were used on two RAHFS and the 
poly carbonate glazing was smashed by rocks defeating the purpose of 
this exorbitant expense. Water temperature was not hot in July. At 
this coldest time of the year the RADG unit was operating 
satisfactorily but only luke warm and required the support of the 
chipheater. The shower roses needed to be relocated directly 
overhead due to the low pressure. It is also very difficult to find a 
robust shower rose. 
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Effluent disposal in the ET trench after 6 months and at this cold time 
of the year was satisfactory. Being cold there is less evaporation and 
also at this time there were not any trees yet. 
The materials of construction had survived quite happily the rugged 
lifestyle in this camp. 
A problem arose with the pour-flush toilet. 
Due to unsatisfactory cleaning by the residents, Preston Thomas, the 
co-ordinator of Ninga Mia Village and the project, had assigned Ray to 
hose out the ablution blocks each morning. 
Ray found that the U-bend was restnctmg flushing and his cleaning 
efforts so promptly disconnected them perhaps not realising that the 
toilet had now lost its water seal and had effectively become a pit 
toilet. As far as could be understood and on an earlier visit the 
residents had been flushing the toilet before Ray took the initiatives. 
In fairness to Ray, the cleaning of the toilet before hand by Gwen, a 
camp resident, had been an ardous task due to lack of attention by 
the numerous intoxicated users. 
Preston had pointed out the need for lighting in the camp which was 
without electrical power. RADG commenced investigation into 
available solar lights and found that none would be completely 
reliable for this application and have initiated development of a unit 
in collaboration with Murdoch University Energy Research Institute 
(MUERI) and Northern Building Consultants. The solar light should be 
ready for trials in 6 months. 
As with the Kalgoorlie project the Aboriginal Affairs Planning 
Authority (AAP A) funded RADG to co-ordinate the construction of 
initially one RAHF and later another 10 at Mardiwa Loop fringe 
dwellers camp in Halls Creek. The first was built in January 1991 and 
ten were started 4 months later. The first was constructed quickly 
and happily by Colin Beck, an Aboriginal builder in Hedland with 3 
residents. The solar water heater was not installed until 3 months 
later at the fault of this author due to remoteness, resulting in no hot 
water until that time. It was intended to construct the lOin much the 
same way until TAFE decided to step in and take over on-site 
management of the project. There have been considerable de.lays 
since then. The training expertise offered by TAFE may be an 
advantage but it may be a case of too many chiefs and not enough 
workers. The Remote Area Technology Centre was able to 
prefabricate 5 RAHF's for Halls Creek involving a number of 
3 
Aboriginal trainee/employees. These were trucked to the site one at 
a time. A convenient packaging system soon became apparent and 
enquiries have been received from CALM national parks and 
-Indonesia. The second five would be fabricated completely on site by 
N gunjuwah Council, Mardiwa Loop and T AFE. RADG could always be 
available for technical support and development. 
Upon completion of the first RAHF a number of Mardiwa Loop people 
were asked to offer their opinions on the features of the ablutions 
block. Charlie Yeeda and others at several times had indicated their 
dissatisfaction with the method of toilet flushing and would have 
preferred the modern flushing type. 
I advised that later the toilets. could be converted to a cistern type 
flush model. This experience and Kalgoorlie motivated RADG to 
develop a new type of cistern that would be more robust and reliable 
and still only require the use of 3 litres of water. It would connect 
into the rear of the toilet seat and may require upgrading to a 
stainless steel pan to facilitate installation of a fluted discharge nozzle. 
This would force the water directly downwards as opposed to the 
swirling and suction effect of a standard S-bend toilet pan. 
After the first unit had been operating for 4 months the community 
decided it would prefer the toilet and shower separated to avoid 
embarrassment during simultaneous use. The first four had already 
been prefabricated at Pundulmurra College but the design will be 
revised on subsequent units so that shower and toilet are located at 
opposite ends with the laundry in the middle. 
An inspection by the Kimberley Environmental Health Worker 
Supervisor led to advice that the toilet should be internally lined with 
wall cladding to enable improved cleanliness. The wall cavity should 
be filled with fibreglass insulation to prevent cockroach breeding. 
This will also act as noise and heat suppression. The edges of the 
concrete slab should be coved to allow ease of cleaning and retention 
of water within the drainage. 
Architect Mile Ipkendanz (Ardeco Australia) inspected the unit and 
offered his advice. 'The toilet should be separate and not part of the 
ablutions block'. The 50 x 50 tube should be replaced by 35 x 35 x 
1.5mm if using a MIG welding machine in the workshop with an 
experienced welder. When using the new BHP Steel tube 'Duragalv' a 
vacuum suction/exhaust should be fitted to the MIG welding nozzle. 
The fumes emanating from the galvanised coating upon combustion 
are carcinogenic. The use of a hole saw for passage of copper piping 
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through wall frames would reduce all the work of cutting and welding 
in channels. The roof should have overhang for wall shading 
resulting in lower internal temperatures. The use of more bolted 
joints could be considered for more on-site assembly. 
Architect Kim Coleman also inspected the unit for possible application 
on Kimberley out stations. He felt the unit was too expensive. The 
solar water heater was not necessary and should be replaced by a 
singular sloping roof with overhang for shade supported by a C-purlin 
beam. The 50 x 50 frame construction was too heavy and could be 
replaced by lightweight galvanised channel. 
A solar water heater may not be as necessary in the tropical 
Kimberley but it is useful in the semi-arid Pilbara and Central Desert 
where you have cold night temperatures and high solar radiation. 
Each of these design variations can be considered in the light of each 
community application. The nature of appropriate technology is a 
community based exercise with community involvement. To some 
extent when using new technologies that can possibly provide 
advantages over conventional technologies one needs to be careful not 
to be condescending and make sure that the background behind the 
'felt' needs of the client are investigated and understood. 
A 'how-to-build' design manual has been produced with step-by-step 
photographs, materials lists, suppliers, and clear construction 
drawings. This is upgraded with each improvement or modification. 
A new RAHF design will be produced as a result of these experiences 
in the spirit of a consultative developmental approach to the provision 
of infrastructure in Aboriginal communities. 
(This research and development was made possible with funding from 
the Aboriginal; Affairs Planning Authority). 
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